SUPPLMENTARY INFORMATION

S1. EDX spectra taken from different points along a nanowire
EDX analysis has been performed on three different spots along a Sn seeded GaAs nanowire as shown in figure S1. Besides the strong As signal detected in the Sn seed particle, there is a weak trend that the Sn signal decreases towards the bottom of the nanowire. This is due to less radial overgrowth on the top part of the nanowire which is not doped by Sn. Note again that the Sn signal here is around the EDX measurement resolution limit. Figure S1 . Positions of the EDX-analyzed areas in bright field overview of the nanowire in (a) (color-coded) and spectra given in (b). Nanowire top and bottom spectra are normalized to As Kline. Smooth by Savitzky-Golay 20 point averaging for nanowire top and bottom spots and 15 point averaging for particle spectrum raw data.
S2. Electrical characterization of a nanowire grown at low temperature
Electrical measurements for a sample grown at 455 °C, with a less tapered morphology, showed no Esaki diode electrical characteristics. However, the diode-like properties observed are still consistent with a p-doped region near the base, and an n-doped region near the tip of the nanowires. Electrical measurements for the tip-part, show values for  ≈ 1×10 -1 cm, thus pointing to a lower n-carrier concentration at this growth temperature, likely due to reduced Sn incorporation. 
S3. Comparison of Sn atoms in particle to degenerate doping in nanowire
To demonstrate that the amount of Sn atoms present in a typical seed droplet is in principle sufficient to degenerately dope a nanowire of approximately 1 m in length, a simple calculation can be performed. Assuming that a typical Sn droplet is a hemisphere of 60 nm diameter at the start of growth (consistent with the measurements described in the paper), while the droplet after growth is about 55 nm in diameter (estimated from TEM measurements), the total volume lost is about 1.3 × 10 4 nm 3 . Sn has a density of about 7 g/cm 3 (-Sn at room temperature, or liquid Sn at its melting point) and a molar mass of 118.7 g, so a Sn particle/droplet will contain about 35 atoms per nm 3 . The number of atoms "lost" during growth can then be estimated as around 4.6 × 10 5 . We then compare this to the number of atoms in a degenerately doped nanowire. Using a maximum doping density of 1 × 10 20 cm -3 , a nanowire of 60 nm radius and 1 m length can contain up to 2.8 × 10 5 Sn atoms. Comparing these two estimates indicates that the number of atoms lost during growth (4.6 × 10 5 ) is in fact more than enough to degenerately dope the nanowire (requiring up to 2.8 × 10 5 ). It is probable that not all lost Sn ends up on the nanowire; mostly likely some atoms diffuse along the nanowire surface and onto/into the GaAs substrate. This calculation is very simple and not quantitatively accurate: for example, the Sn doping density is probably unrealistically high. This very high doping level is chosen to provide an upper limit of the number of atoms required to dope the nanowire. Conversely, the Sn droplets do not contain pure Sn but some As as well, so the number of atoms in the particle (both before and after growth) is probably overestimated. However, this calculation gives an order-ofmagnitude indication that the number of atoms lost from the Sn droplet could indeed give the observed electrical properties. 
